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of engineering plants to ultimately 
better cope with more extreme 
environmental conditions of heat and 
drought, or conversely higher rainfall, 
which are likely to appear in some 
regions as a result of climate change. 
“Britain and many other European 
countries have considerable expertise 
in plant and crop biology research”, 
wrote Robin McKie, science editor of 
the UK’s Observer newspaper. “But 
that work is constantly frustrated. 
Crop trials are dug up and funding is 
blocked by governments embarrassed 
to be seen backing such work,” he 
said.
But the EU shows little sign of 
budging on GM crops in the face 
of food prices, supply and security 
issues although it is overhauling 
other areas of agricultural policy 
to face this challenge (see page 
R449–R450). Earlier this month the 
European Commission pushed back 
a decision on permission for three 
genetically modified crops, saying 
that additional scientific analysis of 
their effects on the environment and 
human health was needed before 
they could be approved. One of the 
crops is a potato that produces extra 
starch — suitable for industrial uses 
and animal feed — and contains a 
gene that confers resistance to certain 
antibiotics. The other two are maize 
varieties engineered to produce their 
own pesticide. 
There are also two problems for 
advocates of greater pursuit of GM 
crop technology in the face of the 
current food commodity price rises: 
firstly that much of the demand is 
seen to be coming from China. The 
country has seen steep increases 
in economic growth in recent years 
which has led to a soaring demand 
for meat in the diet, and hence a 
huge increase in demand for animal 
feedstuffs in the world market. India, 
also undergoing rapid economic 
growth, is increasing its demands in 
the global market as well.
The second problem seems to be 
that some GM crops produce a lower 
yield than conventional varieties. A 
study carried out on GM soya over 
three years by researchers at the 
University of Kansas has found that it 
produces about 10 per cent less than 
its conventional equivalent. 
Barney Gordon, of the university’s 
department of agronomy, said he 
started the research (reported in the 
journal Better Crops) because many 
farmers who had changed over to the 
GM crop had noticed that yields are 
not as high as expected, even under 
optimal conditions. 
He grew a Monsanto GM soybean 
and an almost identical conventional 
variety in the same field. The 
modified crop produced only 70 
bushels of grain per acre, compared 
with 77 bushels per acre from the 
conventional crop.
This study confirms earlier research 
at the University of Nebraska which 
found that another Monsanto GM 
soya produces six per cent less than 
its closest conventional relative and 
11 per cent less than the best non-GM 
seed available.
The Independent newspaper 
reported that Monsanto was surprised 
by the extent of the decline reported 
in the Kansas study. It said that “the 
soya had not been engineered to 
increase yields, and that it was now 
developing one that would.”
The EU is clearly in a difficult 
position over GM crops. While it 
continues to resist approval for them, 
many farmers are furious that meat 
reared on GM feed can be imported 
into the EU, while European farmers 
are not permitted to use the same, 
cheaper feed for their animals. The 
EU bans the import of any animal feed 
that contain even traces of banned 
GM crops, but pigs and poultry 
that have been fed on the same 
unauthorised feed can be imported 
into the European meat market.
Feed exporters have gone to some 
lengths to maintain a separation 
between GM and non-GM feed to 
satisfy the European demands. But 
the added cost of these measures 
in the face of hugely rising prices 
and demand from Asia, where there 
are no concerns about GM issues, 
means that exporters are increasingly 
unwilling to meet the demands of the 
EU and sort GM and non-GM feed.
The EU is likely to face an 
increasing problem in a globalised 
world of commodity trading. Its 
unique precautionary approach may 
ultimately prove unsustainable and a 
second generation of GM crops may 
be much more attractive than those 
currently in the commercial field.
The EU’s pig and poultry farmers 
will be seeking change if they have 
any hope of remaining in business 
under these new commercial 
pressures. And the EU’s talented plant 
scientists may get a boost too.There is an easy way and a hard 
way to produce fuel from plants. The 
easy way is to use the edible parts 
of food crops, such as corn, and 
ferment them into biofuels. As the 
world has come to realise over the 
last two years, this approach may be 
becoming increasingly inviable as the 
demand for food crops soars (see 
page R448–R449).
The hard way is to use whatever 
plant parts are left when the edible 
parts have been eaten by human or 
animal consumers, or to use plants 
completely. Fuels derived from 
agricultural waste or entire plants are 
now hailed as ‘second-generation’ 
biofuels.
The company Choren Industries 
(Carbon, Hydrogen, Oxygen 
RENewable energies) has completed 
building the first second-generation 
industrial-scale refinery in Freiberg, 
Saxony. In April, a visit from the 
German chancellor, Angela Merkel, 
and the head of the Saxony state 
government, Georg Milbradt, 
highlighted the significance of this 
new development. 
Choren, founded by the former 
GDR fuel expert Bodo Wolf in 1990, 
has developed a new technology, 
known as the Carbo-V process, to 
turn wood into synthesis gas, which 
is then converted into diesel using 
the Fischer–Tropsch approach in a 
modern variation developed by Shell. 
Within a year, the refinery is set 
to start producing 13,500 tons of 
BTL (biomass to liquid) diesel using 
wood waste or straw. The company 
calculates that only two thirds of the 
timber grown in Germany is actually 
used, with the rest being left to 
rot. Retrieving half of this unused 
material, the company reckons it 
could produce 2.5 million tons of BTL 
diesel every year, which would keep 
eleven large-scale refineries busy. 
The first of these larger facilities is 
to be built in Schwedt, on the river 
Oder, near the German-Polish border. 
It is scheduled to start production in 
2012. 
To replace a large percentage of 
Germany’s current consumption of 
Food policy pressures: A small 
refinery in Saxony, Germany, may be 
the first step into a greener future for 
biofuels. Michael Gross reports.
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Initial European enthusiasm for 
growing food crops primarily for 
biofuel is diminishing rapidly as rising 
global food prices create new territory 
for agricultural policy. The EU’s 
commitment to introducing biofuels 
at the moment is likely to involve 
substantial imports from producers 
elsewhere and worries are growing 
about how this new demand will be 
met. Countries such as Germany are 
already looking beyond this ‘primary’ 
biofuel and funding research into 
more promising local ‘secondary’ 
local sources within the EU (see page 
R447–R448).
The EU’s initial enthusiasm for 
primary biofuel perhaps came from 
memories of when the continent 
produced vast surpluses of grain, 
such as wheat, along with other food 
commodities, because of its subsidy 
system for farmers.
But this subsidy system has 
undergone reforms that have reduced 
the ‘mountains’ and ‘lakes’ of produce 
of the past, which, under current 
market conditions, might be a massive 
income source rather than the 
headache they were then.
But, for all of the continent’s 
potential agricultural productivity, it 
is mostly a densely populated place 
compared with other countries such 
as the US and Brazil, where primary 
biofuel projects are forging ahead.
The unlikeliness of devoting 
European land to growing food 
Food policy pressures: Using EU 
food crops to generate biofuel is 
looking increasingly implausible 
but environmentalists are worried if 
sources are sought from elsewhere, 
writes Nigel Williams.
Hopes fade
Challenge: The potential to fuel transport from food crops is alarming many people about the 
wider environmental implications. (Photo: copyright Gregory Bajor - Birdlike/Alamy.)fossil fuels, however, would require the 
need to look beyond wood. Choren 
Industries claims that 20 million tons 
of straw are ploughed back into the 
soil each year, which could be turned 
into four million tons of BTL diesel, 
covering 14 per cent of current diesel 
demand. A further three to six million 
tons per year could be obtained from 
wood grown on currently unused 
agricultural land. 
According to Konrad Scheffer, of the 
University Kassel/Witzenhausen,  
the total biofuel potential in 
Germany — without using food crops 
or land used to grow food — amounts 
to the equivalent of 56 million tons of 
crude oil annually, or half of all transport 
fuel used currently, including aviation. 
At that level of replacement, a large 
part of the biomass will have to be 
purpose-grown. However, due  
to the fact that the BTL technology 
can use complete plants (and  
fast-growing woody ones, too) and 
not just the seeds, its efficiency is  
still in a different league from the  
crop-based biofuels of the first 
generation. The Fachagentur für 
Nachwachsende Rohstoffe (Agency for 
Renewable Resources) has estimated 
that, in mid-European climes, a 
hectare of agricultural land can 
produce either 1,550 litres of rapeseed 
diesel, or 2,560 litres of bioethanol,  
or 4,000 litres of BTL diesel per year. 
Even though the second-generation 
biofuels look very promising so 
far, there is always scope for 
improvement, and the third- and 
fourth-generation biofuels may turn 
out to be even more efficient than we 
can imagine right now.
The German research ministry, 
BMBF, has therefore earmarked a 
50 million Euro funding initiative 
for new ways of turning biomass 
into energy. The funding is for the 
next five years and is specifically 
addressed at young researchers 
in the renewable energy field. The 
fund marks Germany’s leading role 
in the pursuit of renewable energy. 
With schemes already in place to 
encourage homeowners to use solar 
power for heating and electricity, 
Germany provides a key model for 
other European countries.
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